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This report documents the results of an experimental program conducted on two advanced metallic alloy systems
(René 142 directionally solidified alloy (DS) and René N6 single crystal alloy) and the characterization of two distinct
internal state variable inelastic constitutive models. The long term objective of the study was to develop a computational
life prediction methodology that can integrate the obtained material data. A specialized test matrix for characterizing
advanced unified viscoplastic models was specified and conducted. This matrix included strain controlled tensile tests
with intermittent relaxtion test with 2 hr hold times, constant stress creep tests, stepped creep tests, mixed creep and
plasticity tests, cyclic temperature creep tests and tests in which temperature overloads were present to simulate actual
operation conditions for validation of the models. The selected internal state variable models where shown to be capable
of representing the material behavior exhibited by the experimental results; however the program ended prior to final
validation of the models.


